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~. AOSHE MODEL

lbe AOSHP. m,~lcI (Fig.I) i'., ",upk,1 'Y'lem "'01'

,i"i"1 "f I~. Win,I·I"dll<'«! Su".c< II... E.«hl"l"
(WISH~) m..tcl (V"no .nd Emono,l. 1<)<11) .nd ,h.
Oc...n ~Ii.od ta}'., (OML) mudd (Cho I"d G• ........-.J,
19'i'l). A""" the li'o{lc<.n in'er',,,,,. il redUO«"< 10 I""
ocdinary WISIlE mo<lcl IVI"" .nd Em.nud. 1'191) if
the SST perin'''''' un~ !kIo.>'A' th< II'-<U:ln
"'!rtf..... it orolO.aJ~ O'll DOd<i ,Chu .nd
Glrwood.I9'llj The AOSHE ......... io """-..I ....I~I·
luly .. '01 ....,"1.1"" ............ (Qu. IO'JI~") b- ,...
di!f<'mll wrflt< «>odiUon<.: ..""'" .nd k .....r_
wind f"-";"., Fill' ~tn>n. '-;lJd l'<orci"J:.~ ~ ,,,., ;",.
l'''rUn'I'"'U'''ICR: 1 - ... ..,..,~n -urf... """plin!! <:0<1'.
r",irnl.lJld}. _ .ntrl'""''''11 ~..mcu, Fm "'uk .illd
fnrc;"., ,he.. Is ,,"Iy 011< I"'um<l<', 1· Wtocn 'b" 'u,-'"""
..·,nd ,,~,;,; ""'"r.

c, (C1J/'""lp"'I)':llU; ";1'1' - C,.~A~0tII'.d'", > O.
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When the occ.n S",r."" is undor weak ,o,f,ce wind
foreing ("Guival,nl 10 'tmng su,face w.rming),

C, (CDI'""/p,,,,)JIl(o; + v;)'/l _ Cp~h~G,Ir'""c"., <: 0,

Ihe AOSHE ",,,,lei p,edklS thc gene,alion of "o"abk
wesl"'a,d propagating mode wilh pha'" speOO (0.4 ml~)

and Ihe ",aXLmum growth ,ale (3.5fy,) apl"'.ring at lhe
IoW<:<1 >.on,l wavenumber (Fig.4), where the ,ca",nable
valoe of Ihe model parameters fo' the shallowing ,egime
of OML"" y ~ 0,03,

This impl'" lhat th,.. is an Inhe,ent ,witcher in lhe
OML. Shifting lhe OML from one regime 10 the olher
,.gi",e only depend' on lhe model ,'ari.blc<: ..... ' •. h.,
etc.

Fig. 4, Dependence of ,he AOSHE n,,~lc (under
wind f",cio~) on Ih< par,m"'" I': (a) ~row[h rat<
and (h) ph''''' sl'<"'d (ms ').
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two ouloome< are expreted: (I) Con~«:tion A so,,,i.-os,
Con"ccli"n B weaken' and di..ppcar: Ihe system g"e,
back to La Nina (Fig.~.). (2) ConY«1ion 1\ ,o"ih"".
O>ovection A we.kens an<l diS3ppear; EI Ni"o will l'ke
pla« (F~.5d). This uncenainly m"k", L, Nina cycle
w,y i,,,,gol,,,

(0) Onse, of 101 Nino
As Convcct;"n B ,u,vives (Fig.Xl). lhe <urfaec

",e"erlie, a" pre"ailing ,,"~eo lhe \fopie,,1 PacifIC. Thoy
eountcrbalan« the su,fa"" mean wind' (e'SI"ti",) ood
m.ko the total surface wind' ,'ety w..k, This will shift
tho OML lO anOlher regime (L... 'h'lIowing regime).
The un,table con",:ctivo disturbances (donoled by 'Con·
v«lion Cl art goncrated in lhe w{'<l of Con''CClion 1\
and propagalinG weslward (Fig,Sc) wi'h rh... 'peed.
~ 0,4 mis, and m..imom g,owth role (- LIly".,).p
pc.ring al 'he In",,,-" w",'OOumho,. Con'nli"n C ;.. •
fa" g,owing mode.

(d) Malu,~ of EI Nin"
As Coo'""cti"n C mn'inu"u,ly mO,""S 10"'atd west.

grnws, '0<1 reach" lhe ,>stern PadflC, Ihe EI Ninoent.rs
its mature ,tag' (FiG,5f). D"rln~ thi, Slage. Conycclion
C bee"m'" wry 'tr"ng, 'nd Con"cotion B "",omos "ery
weak and di....ppears (Fig.5.) <lue to tho high grow'h
r,le of Con"«tion C and lhe "',rm SST. The <"rtaiOly
of disar"""anee of Con"co'ion 0 mak'" EI Nino cyde
reiatiycly regular. The stron~ surf,," ea"<flies (from
booth lho moon ",inds .nJ Con"eetlon q s"'ilch 'ho
OML h,ck to lh. strong su,faee ",in~ f"'dng regime;
.nd La Nino Slarls ag,in,

6. EL NINOILA NINA CYCLF-

Based on lh~ AOSHE modd results, , nlT~r, new
theory fo' Ihe L, NinolEl Nln" "'osition d~pkt<xl "'
follows,

(a) La Nioa Conditions Pre,:ailod Sta~e

Stoning from the tY!'ical La Nma rondil,ons. 'lmo.
sph..ic dcep conveclion (denoted by "Con"cction AI is
developed in lhe "'"tcrn Padro< (Fig,5a). The ,urface
"'inds in the central and easte,n P.,cme are enhanced
due to lhe sam. dir«lion of lhe mean ....erlies and tho
e"te,li" .ssodated wilh 'he >.Dnai dreulalion induced
by Convection A The OML is under .trong so,fa",
wind fo"'ing. The unslabie con"ccti"e disturb.nces (de
nOled by ·Con"«tion 81 aro generat<d in lhe east of
Con'<:ction A .nd propaGatinG eastward (Fig,5b) wilh
pha$< speeds 0.5·1.5 m/_. and "'''imum grow'h rate (_
1.8 lye..) appcaring al the 3·4 '''0,1 w""momber,

(b) r.lotur~ of La Nina
As ConV<etion 8 con'inuou,ly p"'paga", (to"'ard

e.sl), Grows, .nd r••ehes lhe eastorn PaeifIc, lhe La Ni",
enters lIS mature and t..n,ition swge (Fig,Sc), During
this ,lage, lhe snong "orfaee wind sire" is o"e, lhe oon.
tinen!. Conw<1ion A and Con"eelion 1\ compe'es each
olhor h)' redodng ~..h Olher', k,w·le,'ol con.-e,genee and
high_lewl divergen..,. The [>OSSibilit)' or disto'ban«
gene"lion I>c'",ecn Con~ec'ion A ,nd Convcction 1\ i,
g,ully 'educed due '" thi' compelition. Breaus< Con·
vecli"n B i< flOWing ove," ,ebli...l)' cool ocean surfa«
(La Nina) with not too I>rge growth r.te (_ I ,~Iym,),
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Fig.~. EI Nino ,nd La t"inn cycle.

7 SUMMARY

Thts study ,ho"" ,hot ., ,,"li'ti<; IhcntttO(lynomio.
rm 1,,,th ",m""pho,o Jod Pee"n i, n<rood in the ENsO
lh<""k!;_ As the ocr"n ,u,'"cr i, under We.'" wind fore_
inJ. the linto "'0 change of SST ('<"mho';,," i, n"g'·
liwly oOr1<-I"I<<I In 'he rcrturb",ion of 'he "c<an mi"d
layer (OML) depth. ~ h'. Ho"..,wr."' the """no ,u,f.'''c
is "oJ<r "ro"~ wind fo«ini. the lime role ch"ngc of SST
re"Urb"l~'n " p<:r<iti\dy >X>",lotcd ", t~t r<"IU'b"'~,"
of tho OML d~r(h. h'., Such n difference lend' to tho
gon.. 'lin" "r twO (liffcTc"' """ r,,'<1""ocy (int.f.1nn~"I)

"""los r,ur'gating """word i<tron~ ,",f,re wind fotc
Ifill) O[ "'.,h'"Old (we"k ,",rne< win,l fordng). A now
h}'pothetk"j lhrory .bout La Nin, EI Nino e~'c1e i,
pr<senl.d.
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